In this paper we estimate the effects of the farm investment support provided under the Rural Development Program (RDP) on efficiency and productivity of the Slovak farms. We used panel data of 631 Slovak farms over 2007-2013 RDP SR programming period. The overall effects of investment support on farm efficiency and productivity we estimated by non-parametric method Data Envelopment Analysis (DEA), using output-oriented CCR and BCC models. Total factor productivity changes were estimated by Malmquist indices and their decomposition. We found, that productivity of both beneficiaries and non-beneficiaries of the investment support slightly decreased over time. This decline could be mostly attributed to technological regression. On average, the farms, nonbeneficiaries of investment support, were more technically efficient than beneficiaries. Investment support however, enabled beneficiaries specialised on crop production significantly improve their performance towards the best farms. The investment support provided under the RDP should be more targeted towards smaller farms with low capital endowment.
Introduction
Farm investment support is one of the EU Rural Development Programme policy instruments provided to enhance farm productivity, agricultural production efficiency and thus farm competitiveness. Investment to new technologies could lead to efficiency growth and improvement of farm position on the market.
There are growing number of empirical studies on farm investment support impact and farm productivity and efficiency. The most methods used for impact assessment, including the Data Envelopment Analysis (DEA) methodology compare before and post treatment effects or effects with and without treatment (beneficiaries, non-beneficiaries of the support). The shortcoming of such an approach is in the assessment of a total, instead of a net effect of the treatment. (2011) evaluated the impact of farm investment support in Flanders. They found that the investment support of agricultural diversification increased overall production and income. Analysis of technical efficiency and overall TFP productivity in the Czech agriculture conducted Cechura (2012) with the Fixed Management Model. The most important factors that determined the Czech farm technical efficiency and TFP were those associated with institutional and economic changes, in particular a growth of subsidies and dramatic increase of meat imports. Spicka and Machek (2015) analysed investment activity and investment subsidies allocation in specialized milk farm efficiency change in 100 EU regions over the period 2007 to 2011. They found that investment subsidies per livestock unit are slightly higher in the regions with a negative change in the production efficiency and continuously helped them to mitigate the drop in technical efficiency.
Difficulties of estimation of farm investment support effects on farm efficiency and productivity in EU Member
In recent studies the net effects of a policy are estimated using counterfactual approach. Taking into account deficiencies of applied methods and availability of data, the main objective of this paper is to investigate productivity and efficiency of the Slovak farms beneficiaries of the CAP farm investment support provided under 2007-2013 Rural Development Program (RDP). We expect farm productivity and efficiency growth in the period 2007-2013, despite of a negative effect of global crisis. Significant positive change of efficiency and productivity is anticipated in farms, beneficiaries of investment support and those beneficiaries specialised on crop production.
Data and Methods
We estimated the overall effects of investment support on productivity and efficiency change. Farm productive efficiency was estimated using Data envelopment analysis (DEA) a ) , , , Performance of the farms we expressed by total factor productivity (TFP) approach. As an estimator for the TFP change we applied output oriented Malmquist index, which employs Shephard's (1970) output oriented distance functions. We follow 
Results and Discussion
Productivity growth may be achieved through technical change and efficiency improvement. Technical change refers to the change in technology which results in an upward shift of the production frontier. Efficiency improvement refers to more efficient use of various resources under current technology. In the period 2007-2013, the highest average technical efficiency (TE CRS) reached farms with mixed production, non-beneficiaries of investment support (Tab.1). Generally, non-beneficiary farms attained higher average technical efficiency compare to beneficiaries. The results indicate technical efficiency gain of livestock farms, both beneficiaries and non-beneficiaries of investment support (Tab. 1).
To examine differences between average productivity change of the beneficiaries and nonbeneficiary farms in 2007-2013, we employ Mann-Whitney U-Test with the null hypotheses that the performances of beneficiaries and non-beneficiaries are the same.
Over 2007-2013, the highest enhancement of average productivity exhibited farms with mixed production, non-beneficiaries (Tab. 2). The average productivity fall down in both crop and livestock production specialised farms, regardless of investment support presence. A drop of average productivity was smaller however in farms specialised on crop production.
In the 2007 to 2013 period we observed moderate productivity decline by approximately 0.7% per year (Tab. 3). Decomposition of productivity change allowed us to identify weakness of farm productivity development. Technical efficiency of all but crop production specialised farms, went up (TECH). This improvement however, had on average very small effect on productivity change. The highest technical efficiency improvement (TECH) was observed in livestock farms, non-beneficiaries of the investment support, followed by farms with mixed production, non-beneficiaries (Tab. 3). It seems that the farm investment support in that period was mainly used to cope with strong competition in a short time. Livestock farm adjustment to the EU common market conditions required increased investments for restructuring, introduction of new production technologies, adjustment to the EU production standards and hygiene conditions. Over the seven-year time period, the highest technological progress was gained by crop farms, regardless of investment support. Farms specialised on livestock exhibited significant technological regress. More detail investigation of investment behaviour and prevailing investment activities could discover prevailing regulatory investment by these farms. Farm technological regress significantly affected development of their productivity.
Tab. 1 Average technical efficiency (TE CRS) of farms, 2007-2013
The third component of technical efficiency change, the scale efficiency change (SECH), reached on average values close to 1 and suggests that in general most of the farms are operating close to the right scales. Especially the farms specialised on livestock production, both beneficiaries and non-beneficiaries could significant improve their technical efficiency by changing their operational scale. There was no significant effect of the investment support on farm productivity improvement. On average, the overall productivity of beneficiaries of investment support fall down mainly due to technological regress. The only exemption was a group of farms specialised on crop production, achieving technological progress. Higher technological improvement exhibited on average, beneficiaries of the investment support.
Conclusion
We production, non-beneficiaries. A decline of average farm productivity of all but crop farms was mainly caused technological regress, regardless of investment support presence. Better targeting of the investment support is therefore very important. The least efficient farms were those specialised on crop production, on the other side they achieved technological progress. Similar results are also found in study of Austrian farms (Kirchweger et al. 2015) where farms participating in the Austrian farm investment program increase their production significantly more than the non-beneficiary farms.
The average operational scale of the farms also affected farm productivity development. Its change is the most desirable in farms specialised in livestock production. Managerial efficiency of all farm groups increased over time and shows increasing ability of decisionmaking units to convert farm inputs into outputs. The results and conclusions of empirical studies estimating the effects of the investment support on farm productivity and efficiency differ. We found that investment support contributed to technological improvement only in crop specialised farms. Farms beneficiaries of investment support were able to moderate decline of their technical efficiency and they shift closer towards the best farms. Similar development was observed in the Czech Republic by Spicka and Machek (2015). Capital investment did not have effect on the productivity growth of Dutch arable farms (Zhengfei and Oude Lansink, 2006). The investment support did not show any significant influence on the TE for example of the Swedish farms (Manevska-Tasevska et al., 2013), due to its poor targeting. This study also pointed out, that investment support of regulatory investment generates positive externalities which could be underestimated and have no direct effects on farm output. Regulatory investment carried out by the Slovak farms beneficiaries of the investment support can explain a part of their productivity and efficiency development in 2007-2013.
